Traumatic lumbar spinal subdural hematoma  by Gordon, William E. et al.
Interdisciplinary Neurosurgery: Advanced Techniques and Case Management 1 (2014) 123–127
Contents lists available at ScienceDirect
Interdisciplinary Neurosurgery:
Advanced Techniques and Case Management
j ourna l homepage: www. inat - journa l .comCase Reports & Case Series (CRP)Traumatic lumbar spinal subdural hematoma☆,☆☆William E. Gordon a, Brent Y. Kimball a, Adam S. Arthur a,b,⁎
a Department of Neurosurgery, University of Tennessee Health Science Center, 847 Monroe Avenue, Suite 427, Memphis, TN
b Semmes-Murphey Neurologic and Spine Institute, 6325 Humphreys Blvd, Memphis, TN 38120
a b s t r a c ta r t i c l e i n f o☆ Sources of Support: No sources of ﬁnancial suppo
☆☆ This paper was presented as a poster at the 81st A
American Association of Neurological Surgeons (AANS)
May 1, 2013.
⁎ Corresponding author at: Semmes-Murphey Cl
Memphis, TN 38120. Tel.: +1 901 522 2672; fax: +1 9
E-mail address: aarthur@semmes-murphey.com (A
http://dx.doi.org/10.1016/j.inat.2014.09.003
2214-7519/© 2014 Published by Elsevier B.V.Article history:
Received 30 January 2014
Revised 17 September 2014
Accepted 21 September 2014
Keywords:
Trauma
Lumbar
Spinal subdural hematomaSpinal subdural hematoma (SDH) is a rare and potentially life-threatening condition associated with trauma,
lumbar puncture, hemorrhagic disorder, anticoagulant therapy, spinal surgery, tumor, vascular malforma-
tions, and spinal or epidural anesthesia. Traumatic SDH is evenmore uncommon than other forms of SDHwith
only 10 reported cases in the literature.
Following a punch to the head and loss of consciousness, a 35-year-old man reported headaches, right-sided
tinnitus, and dull ache behind both eyes. He also experienced sacral pain with stiffness that was exacerbated
by movement. MRI showed an isolated lumbar SDH causing mild stenosis. On follow-up, the patient still
experienced right-sided tinnitus and bilateral sacral radiculopathy and was prescribed prednisone with
repeat MRI at 6weeks. At the next follow-up, the patient’s radiculopathy had resolved completely.
Our case illustrates rapid resolution of a posttraumatic spinal SDH after treatment with oral corticosteroids.
Recognitionof bloodproducts onMRI is vital todiagnosis andexpedient treatment. There is agreement that prompt
laminectomy with evacuation of SDH should be performed before permanent damage to the spinal cord occurs.
Including our patient, 4 of 11 reported cases of thoracic or lumbar SDH resolved with conservative treatment.rt were used in this report.
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Spinal subdural hematoma (SDH) is a rare and potentially life
threatening condition associated with trauma, lumbar puncture [1],
hemorrhagic disorder, anticoagulant therapy [2], spinal surgery,
tumor, vascular malformations, and spinal or epidural anesthesia
[3]. Traumatic spinal SDH is more uncommon with only 10 reported
cases in the literature (Table 1). This case report involves a
lumbosacral SDH following a head injury.Clinical presentation
A 35-year-old man presented for neurosurgical consultation
1week after being punched in the head and losing consciousness.
An initial brain computed tomography (CT) was negative for any bony
defects or intracranial hemorrhage. On presentation, the patient
reported headaches, right-sided tinnitus, and a dull ache behind both
eyes. He also reported sacral pain that radiated into his buttocks and
was exacerbated by movement. Motor examination revealed 5/5
motor strength throughout the lower extremities, positive straightleg-raise test at 30° bilaterally, positive bowstring test bilaterally, and
positive femoral stretch test bilaterally.
A lumbar spine magnetic resonance image (MRI) without contrast
demonstrated an isolated lumbar SDH extending from L4 to S1
causing mild spinal stenosis (Fig. 1). At a follow-up visit 2days after
the initial presentation, the patient reported continuing right-sided
tinnitus and bilateral sacral radiculopathy when rising or lying down
and with upward and lateral gaze. The patient was treated
conservatively with 20mg oral prednisone once daily for 10days,
with planned 1-month follow-up and repeat MRI of the lumbar spine.
Blood tests including liver function tests, coagulation studies, and
complete blood count were all within normal limits.
At his next follow-up (6weeks later), the patient underwent an
MRI of the lumbar spine that showed resolution of the previous spinal
SDH (Fig. 2). He also reported that his bilateral sacral radiculopathy
had completely resolved within 2days of initiating oral steroids,
although his right-sided tinnitus persisted. Physical examination
revealed no motor or sensory abnormalities of the lower extremities.
The patient was released back to normal activity without restrictions.
Discussion
Nontraumatic spinal SDH is a known complication of lumbar
puncture [1] and may be associated with hemorrhagic disorders [2],
anticoagulation therapy [2], spinal surgery, tumors [4], vascular
malformations [5], and spinal or epidural anesthesia [3]. Posttraumatic
spinal SDH is very uncommon with only 10 cases reported in the
literature (Table 1). Five of the 10 (50%) reported cases of traumatic
Table 1
Available literature of traumatic spinal subdural hematoma.
Author Year Title of Report Patient
Age (Yr.)
Sex Injury Site Co-Morbid
Brain Lesion
Neurological Deﬁcits
at Presentation
Treatment Patient Outcome
Rader 1955 Chronic subdural hematoma of the
spinal cord: report of a case
40 M Thoracic N/A Monoplegia T9–T11 Laminectomy Poor: Monoplegia; no improvement in
symptoms
Stewart &
Watkins
1969 Spinal cord compression by chronic
subdural hematoma. Case report
77 F Thoracic N/A Paraplegia T3–T2 Laminectomy Poor: Second laminectomy performed
extending to T12; no clinical
improvement post-surgery
Zilkha &
Nicoletti
1974 Acute spinal subdural hematoma.
Case report
26 F Lumbar N/A Paraplegia L1–S1 Laminectomy Good: Asymptomatic and normal
neurological examination 4 weeks
post-admission
Paredes et al. 1981 Cervical spinal subdural hematoma 9 M Cervical SAH; IVH Quadriplegia Surgical: cervical spine Poor: Quadriplegic
Juvonen et al. 1994 Widespread posttraumatic spinal
subdural hematoma: imaging
ﬁndings with spontaneous resolution:
case report
63 M Thoracic N/A Paraplegia Conservative Non-Surgical Good: Spontaneous resolution of spinal
SDH
Lee et al. 1996 Traumatic spinal subdural
hematoma: rapid resolution after
repeated lumbar spinal puncture and
drainage
15 M Lumbar SDH Bilateral Sciatica Lumbar Drain Good: Spinal SDH resolved 16days
post-trauma; intracranial SDH resolved
6 weeks post trauma
Shimada et al. 1996 Spinal subdural hematoma 68 N/A Thoracic to Sacral SDH Back Pain L1–L3 Laminectomy, T8–T9
Laminectomy
Good: Patient’s symptoms completely
resolved immediately after surgery
Chen et al. 2001 Cauda equina syndrome caused by
delayed traumatic spinal subdural
hematoma.
31 M Lumbar to Sacral ICH Cauda Equina Syndrome L3–L5 Laminectomy Good: Patient able to walk and self-void
2days post-trauma; no recurrence of
spinal SDH at 2year follow-up
Hung et al. 2002 Traumatic spinal subdural hematoma
with spontaneous resolution
12 M L1–L5 SDH Left Sciatica Conservative Non-Surgical Good: patient able to walk 1week post-
trauma; spinal SDH almost 100% resolved
at 12days post-trauma; no deﬁcits at
4weeks post-trauma
Greiner-Perth et al. 2007 Traumatic subdural hematoma of the
thoraco-lumbar junction of spinal
cord
82 F Thoracic–Lumbar
Junction
N/A Hypoesthesia,
Paraparesis
T12 Laminectomy and L1 Partial
Laminectomy; Rapid Surgical
Drainage
Good: patient able to walk 5days
post-operative; complete evacuation of
SDH 14days post-operative
Gordon et al. 2014 Traumatic Lumbar Spinal Subdural
Hematoma
35 M Lumbar–Sacral N/A Sacral Pain and
Radiculopathy
Conservative Non-Surgical Good: resolution of radiculopathy and
spinal SDH at 6-week follow-up
Abbreviations: F=Female; ICH=intracerebral hematoma; IVH=intraventricular hemorrhage; M=Male; N/A=not applicable; SAH=subarachnoid hemorrhage; SDH=subdural hematoma.
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Fig. 1. A) Sagittal view, T1 magnetic resonance imaging of the lumbosacral spine on presentation revealing subdural ﬂuid collection from L4 to S1 causing mild central stenosis. B)
Sagittal view, T2 magnetic resonance imaging of the lumbosacral spine on presentation revealing subdural ﬂuid collection from L4 to S1 causing mild central stenosis. C) Axial view,
T2magnetic resonance imaging of the lumbosacral spine on presentation revealing a thin rim of hyperintensity surrounding the thecal sac causing aminimal degree of stenosis at L4.
D) Axial view, T2 magnetic resonance imaging of the lumbosacral spine on presentation revealing a thin rim of hyperintensity surrounding the thecal sac causing a mild degree of
stenosis at L5.
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subarachnoid hemorrhage, intraventricular hemorrhage, subdural
hematoma, and intracerebral hematoma have been temporally associ-
ated with traumatic spinal SDH. Clinical manifestations of traumatic
spinal SDH vary depending on level and size and may include:
monoplegia, paraplegia, quadriplegia, sciatica, back pain, cauda equina
syndrome, hypoesthesia, paraparesis, sacral pain, and radiculopathy.
The mechanisms of spinal SDH are still debated. Rader proposed
that an indirect force on the intraspinal vessels could result in spinal
SDH and that the momentary pressure differential between the
intravascular and extravascular could rupture spinal vessels (Rader).
In cases of traumatic spinal SDH with concomitant intracranial
hematoma, it is hypothesized that the pressure from the cranial
space increases the shearing force between the spinal subdural and
subarachnoid spaces, which causes the inner dura to tear and bleed.
Interestingly, our patient did not have a cranial SDH or spinal trauma.
Early diagnosis of the hematoma is necessary for timely treatment
and MRI has proven superior to CT for diagnosis and follow-up of
spinal SDH [6]. The most important factor to distinguish spinal SDH
from other spinal lesions is identiﬁcation of blood products on MRI,
which present as an area of high signal intensity on both T1 and T2.
MRI also provides a better visualization of the longitudinal extent and
size of the hematoma and thus is the imaging modality of choice fordiagnosis and follow-up. It is likely that in the pre-MRI-era, this
pathology was under-diagnosed. In the three earliest reported cases,
which occurred prior to the advent of CT and MRI, the patients were
imaged by x-ray myelogram. In each of these cases, the patient had
severe neurological deﬁcits at the time of presentation and the
myelogram revealed a space-occupying lesion for which the patient
underwent surgery. Of these patients, those with SDH occurring in the
thoracic spine were associated with a poor outcome while the SDH of
the lumbar spine was associated with a favorable outcome.
There is agreement that when a neurological deﬁcit is present,
prompt surgical evacuation of the hematoma should take place before
irreversible damage occurs. In patients with nontraumatic spinal SDH,
surgical outcomes were reported to be good in 25 of 59 patients (42%)
with the postoperative level of neurologic deﬁcit correlating with the
severity of the preoperative neurologic deﬁcit [7]. However, because
of the limited number of reported cases, the most effective treatment
of traumatic spinal SDH has yet to be established. In 3 of the 10
previously reported cases (including our case), the post-traumatic
spinal SDH resolved spontaneously with conservative treatment
(2 cases involved the lumbar spine and 1 involved the thoracic spine).
Hung et al. reported the spontaneous resolution of traumatic SDH in
both the left hemisphere and lumbar spine in a conservatively treated
12-year-old boy [8]. Repeated lumbar puncture has also been described
Fig. 2. A) Sagittal view, T1 magnetic resonance imaging of the lumbosacral spine 7.5weeks after the initial trauma revealing resolution of the previously observed subacute subdural
blood extending from L4 to S1. B) Sagittal view, T2 magnetic resonance imaging of the lumbosacral spine 7.5weeks after the initial trauma revealing resolution of the previously
observed subacute subdural blood extending from L4 to S1. C) Axial view, T2 magnetic resonance imaging of the lumbosacral spine 7.5weeks after the initial trauma revealing
resolution of the previously observed subacute subdural blood extending from L4 to S1. D) Axial view, T2 magnetic resonance imaging of the lumbosacral spine 7.5weeks after the
initial trauma revealing resolution of the previously observed subacute subdural blood extending from L4 to S1.
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the lumbosacral region. Lee et al. reported successful conservative
treatment of post-traumatic lumbar spinal SDH using repeated lumbar
spinal puncture and drainage of hemorrhagic ﬂuid in a 15-year-old boy
with no underlying hemodynamic risk factors [9]. Juvonen et al.
reported complete recovery of paraplegia and right lower extremity
pain after conservative treatment in a 63-year-old man with traumatic
thoracic spinal SDH [10]. It is important to note that it cannot be said
with certainty that the resolution of the SDH in conservatively treated
patients results from the steroid therapy or from the natural history of
resorption of blood from the subdural spaces.
As summarized in Table 1, the location of the spinal SDH and the
duration of symptoms are important prognostic factors for traumatic
spinal SDH. Lesions at the cervical or thoracic spine have been associated
with poor outcomes in all of the 3 reported cases. Duration of spinal cord
compression greater than 3months was associated with negative
prognosis in 2 of 2 cases. Traumatic lumbar spinal SDHswere associated
with a good recovery in 4 of 4 cases independent of surgical intervention.
As there is no spinal cord in the lumbosacral region, patients with spinal
SDH below the conusmedullaris aremore readily treated conservatively
as compared to the more critical cervical and thoracic presentations.
Conclusion
This case illustrates the rapid resolution of a posttraumatic lumbar
spinal SDH after treatment with oral corticosteroids. To date, therehave been 3 other reported cases of spinal SDH that resolved
spontaneously with conservative treatment. It cannot be said with
certainty that the resolution of the SDH results from the steroid
therapy or from the natural history of resorption of blood from the
subdural spaces. It is also important to note that our patient did not
have any focal neurologic deﬁcits secondary to the spinal SDH. When
patients present with neurologic deﬁcits in the setting of spinal SDH,
prompt surgical intervention should take place before irreversible
neurologic damage occurs. Cervical and thoracic spinal SDH has been
associated with poor outcomes in the literature and lumbar spinal
SDH has shown good recovery independent of surgical intervention.
Thus, when deciding upon the most appropriate treatment in a
patient with a spinal SDH, the clinician must take into account several
factors, including: patient’s clinical symptoms, the location of the SDH,
the amount of spinal canal narrowing caused by the SDH, and the
extension of the SDH greater than three spinal levels.
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